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.
, $Q$ $TQ$ , , . , $\mathrm{I}\backslash$




2.1. $L$ : $TQarrow \mathrm{F}_{1}$. , $Q$ 2 $q_{1}$ $q\underline{\cdot)}$ $[a, b]$ .
$q_{1}$ $q_{-}$’
$\Omega$ ( $q_{1},$ $q\sim\circ,$ [a, $b]$ ) $=$ { $c:$ $[a,$ $b]arrow Q|c$ $C^{2}$ , $c(a)=q_{1},$ $c(b)=q\underline’$ }
. , 6: $\Omega$ ( $q_{1},$ $q_{2},$ [a, $b]$ ) $arrow 1\mathrm{R}$
$\mathfrak{S}(c)=\int_{a}^{b}L(c(t),\dot{c}(t))dt$
.
2.2 ( ). $I_{J}$ $TQ$ , $q_{1}=c_{0}(a)$ $q_{2}=c_{0}$ ( b)
$c_{0}$ : $[a, b]arrow Q$ , .
$\frac{d}{dt}(.\frac{\partial L}{\partial\dot{q}^{*}}..)=\frac{\partial L}{\partial q^{i}}$




. $\Omega$( $q_{1:}$ q-n, [a, $b]$ ) $c0=c$ $c_{e}\in\Omega(q_{1}, q\underline{?}, [a, b])$ , ,
$\iota^{\backslash }=\frac{d}{d\epsilon}c_{\epsilon}|_{\epsilon=0}$
1, 6 , $v$ ,
$\mathrm{d}6(\mathrm{c}.)\cdot\iota^{1}=\frac{d}{d\epsilon}|_{\epsilon=0}6(c.)$
$= \frac{d}{d\epsilon}|_{\epsilon=0}\int_{a}^{b}L(c_{\epsilon}(t),\dot{c}_{\epsilon}(t))dt$
. , $C_{\epsilon}’(t)$ $c(t)$ , $c_{\epsilon}(t)=c(t)+\epsilon v$ (t) . $Q$ $(q^{1}, \ldots q^{n})$
, ,
$\mathrm{d}\mathfrak{S}(c)\cdot v=\int_{a}^{b}(\frac{\partial L}{\partial q^{*}}.v^{i}+\frac{\partial L}{\partial\dot{q}^{}}\dot{v}^{i})dt$
, $v(a)=v(b)=0$ , .
$\mathrm{d}6(c)\cdot v=\int_{a}^{b}(\frac{\partial L}{\partial q^{\dot{l}}}-\frac{d}{dt}\frac{\partial L}{\partial\dot{q}^{*}}.)1$’;dt.
6 , $.v\in T_{c}\Omega$ ( $q_{1},$ $q\underline$” [a $\rangle$ $b]$ ) , $\mathrm{d}6(c)\cdot v$ =0 , ,
.
$\frac{\partial L}{\partial q^{-}}-\frac{d}{dt}(\frac{\partial L}{\partial\dot{q}^{i}})=0$
.
$\overline{1\#\mathrm{j}f_{\mathrm{J}\neq T_{\mathrm{t}}^{1}1.\mathrm{f}\mathrm{f}\mathrm{i},*}\grave{1}}$. $\iota\cdot.n=\sim\ \iota\Phi\#_{\backslash }K^{\backslash }|\mathbb{E}^{\mathrm{L}}arrow \mathrm{P}_{\vee^{\mathrm{K}}}’,$ $s_{\llcorner^{-}}$
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1 , 2 , .
, $Q$ $TQ$ $T^{*}Q$
, .
2.3. $Q$ . $L$ : $TQarrow[perp]- \mathrm{T}!$ , $\mathrm{F}L$ : $TQarrow T^{*}Q$
$\mathrm{F}L(v)\cdot w=\frac{d}{d\epsilon}|_{\epsilon=0}L(v+\epsilon w)$
. , $v,$ $u$) $\in T_{u}Q$ , $\mathrm{F}L$ ( v). $w$ , $L$ $u$}
$v$ . $\mathrm{F}L$ : $TQarrow T^{*}Q$ , $q\in Q$
$T_{q}^{*}Q$ $T_{u}Q$ . $V$ $Q$ , $TQ$
$U\mathrm{x}\mathrm{I}^{r}$ , $(u, e)$ , ,
$\mathrm{F}$L $(.u, e)=(u, \mathrm{D}_{2}L(u, e))$
. , $\mathrm{D}_{\underline{?}}L$ $L$ $e$ . , $L$ ,
$\mathrm{F}$L $(q^{\mathrm{i}}, v^{i})=(q^{i}$ , $\frac{\partial L}{\partial\cdot v^{j}})$
. , $p_{\dot{*}}=\partial L/\partial v^{i}$ , $\mathrm{F}L$ : $TQarrow T^{*}Q$ .
2.4. $\mathrm{F}L$ : $TQarrow T^{*}Q$ , $T^{*}Q$ 1 $\ominus$
( 2 ) $\Omega$ $.TQ$
$\underline{?}$ .
$\Theta_{L}=(\mathrm{F}L)^{*}\ominus$ $\Omega_{L}=(\mathrm{F}L)^{*}\Omega$
. \ominus 1 , $\Omega_{L}$ 2 . $\Omega=-\mathrm{d}\Theta$
, $\mathrm{d}$ $(\mathrm{F}L)^{*}$ , \Omega L=-d\ominus .
1 $\Theta_{L}$ 2 $\Omega_{L}$ {
. $Q$ $V$ , $V$ $U$ , $TQ$
, $\langle$ $\cdot u,$ $\epsilon)\in U\mathrm{x}\iota.\prime\prime$ . , $TQ$ $/\mathrm{s}T(TQ)$ , $(.u, \epsilon)\in U\mathrm{x}V$
, ( $e_{1}$ , e2), (f1, $f_{2}$ ) $\in V\mathrm{x}V$ . $\mathrm{F}L$ : $TQarrow T^{*}Q$
$T\mathrm{F}L$ : $T(TQ)arrow T$(T”Q) , ,
$T(u,8)$FL. $(e_{1}, e,)\sim=(u, \mathrm{D}_{\sim},L(u, e), e_{1}, \mathrm{D}_{1}(\mathrm{D},.L(u, e))\cdot e_{1}+\mathrm{D}_{2}(\mathrm{D}_{?}.L(u, e))\cdot e.’)$
. 1 $\Theta_{L}$ : $T(TQ)arrow \mathbb{R}$ , ,
$\ominus_{L}$ (u, $e$ ) $\cdot$ (e1, $e_{2}$ ) $=\mathrm{D}_{-},L(u, e)\cdot e_{1}$
2 1 $\Theta$ $\Omega$ , $93\mathrm{r}$ -; .
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. . 2 $\Omega_{L}$ : $T$ (TQ) $\mathrm{x}T(TQ)arrow t_{-}^{\eta}|$ . .
$\Omega$
L $(\cdot u_{\backslash }e)\cdot$ ( ( $\epsilon_{1}$ , e2), $(f1,$ $f_{\sim},)$ ) $=\mathrm{D}_{1}(\mathrm{D}_{\sim}" L(u.e)\cdot e_{1})\cdot fi-\mathrm{D}_{1}(\mathrm{D}_{-},L(u, e)\cdot f_{1})\cdot e_{1}$
(1)
$+\mathrm{D}_{2}\mathrm{D}_{2}L(u_{\mathrm{J}}e)\cdot e_{1}\cdot f_{9}\sim-\mathrm{D}_{2}\mathrm{D}_{2}L(u\grave{.}e)\cdot f_{1}$ . e2.
, 1 $\ominus_{L}$ , ,
$\Theta_{L}=.\cdot\frac{\partial L}{\partial\dot{q}^{i}}$dq.i
, 2 \Omega ,
$\Omega_{L}=\frac{\partial^{\theta}\sim L}{\partial\dot{q}\partial q^{j}}.\cdot d^{j}q\Lambda d^{jij}q+\frac{\partial^{2}L}{\partial\dot{q}^{\mathrm{i}}\partial\dot{q}^{\mathrm{j}}}dq\wedge d\dot{q}$
. , $\mathrm{D}_{2}\mathrm{D}_{2}L$ (u, $e$), , 2 $L/\partial\dot{q}^{\dot{*}}\partial\dot{q}^{j}$ , $L$ ,
, . , $L$ , $.\mathrm{r}" L..TQarrow T^{*}Q$
.
2.5. $L:TQarrow \mathrm{P}\underline{.}$ . $A:TQarrow \mathbb{R}$ $A(\cdot v)=\mathrm{F}L$ ( v). t) .
$A$ $L$ . , $L$ $E=A-L$ . $TQ$
$(.u, e)\in U\mathrm{x}$ I $\gamma$ , ,
$A(u, e)=\mathrm{D}_{2}L(u, e)\cdot\epsilon$ ,
$E(u, e)=\mathrm{D}_{2}L(u, e)\cdot e-L(u, e)$
. , .
$A(q^{\mathrm{i}}, \dot{q}^{i})=\dot{q}^{i}.\frac{\partial L}{\partial\dot{q}^{i}}$ ,
$E(q^{:}, \dot{q}^{\dot{\mathrm{t}}})=\dot{q}^{i}\frac{\partial L}{\partial\dot{q}^{i}}-L$ (q
$\mathrm{i}$
, $\dot{q}^{i}$ ).
2.6. $TQ$. $\lambda_{E}^{r}$ , $v\in T_{q}Q,$ $w\in T_{v}$ (TQ) , ,
$\Omega$L $(v)(J\mathrm{x}_{E}’(\iota^{1}), \cdot w)=\mathrm{d}E(\mathrm{e}’)\cdot\cdot w$ (2)
, $X_{E}$ , , $L$ .
2.7. $X_{E}$ : $TQarrow T$(TQ) $L$ : $TQarrow \mathrm{R}$. . , $\mathrm{t}’(t)\in TQ$
$X_{B}$ , $E$ $t$ { .
. $t$ , (2) $\Omega_{L}$ , .
$\frac{d}{dt}F_{-\backslash }^{(}v(t))=\mathrm{d}E(\mathrm{c}:(t)\}\cdot i,(t)=\mathrm{d}E(.l^{1}(t))\cdot\wedge \mathrm{Y}_{E}(\mathrm{t}’(t))$
$=\Omega$L $(v(t))(XE(v(t)), X_{B}^{\vee}(v(t)))=0$ . (3)
$\square$
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2.8. $TQ$ $X$ : $TQarrow T$ (TQ) ,
$T\tau_{Q}\circ X=$ id
, 2 . , $\tau q$ : $TQarrow Q$ . 2
$T$(TQ) ,
$T^{(_{\sim})}’ Q=$ { $w\in TTQ|$ T$\tau_{Q}(w)=r_{TQ}$ (w)}
. $TQ$ $(.u, e)\in U\mathrm{x}l^{/}$ , $T$(TQ) , $(U\mathrm{x}V)\mathrm{x}$ (V $\mathrm{x}V$ ) ,
, $w=$ $((u, e),$ (e1, $\epsilon_{\theta,\sim}$) $)\in TTQ$ ,
$e_{1}=e$
$T$ (TQ) . , 2 $X$ : $TQarrow T^{(2)}Q$
. $c(t)$ $X$ , $(\tau q\mathrm{o}c)(t)$ $c(t)$ .
2.9. $i\mathrm{x}_{E}$ $L$ : $TQarrow \mathrm{R}$. . $TQ$ $U\mathrm{x}V$ , $\wedge\cdot \mathrm{Y}_{E}$
( $u$ (t), $e(t)$ ) $\in U\mathrm{x}1^{\tau}.$’ , $e_{1}\in \mathrm{I}$[ , .
$\frac{du(t)}{dt}=e(t)$ .
(4)
$\frac{d}{dt}\mathrm{D}_{\wedge}\circ L$ ( $u(t),$ $\epsilon$ (t)). $e_{1}=\mathrm{D}_{1}L(u(t).e(t))\cdot\epsilon$ 1
. , , $\Omega_{L}$. , $X_{E}$ 2 ,
$\frac{d^{0}\sim\cdot u}{dt}\underline,=\frac{d\epsilon}{dt}=[\mathrm{D}_{\underline{?}}\mathrm{D}-,L(.u.e)]^{-1}(\mathrm{D}_{1}L(u, e)-\mathrm{D}_{1}\mathrm{D}_{\sim},L(u.e)\cdot e)$
. $u$ (t) , (4) - , $X_{E}$
. , - , .
$\frac{dqj}{dt}=\cdot v^{\mathrm{i}}$ ,
$\frac{d}{dt}(\frac{\partial L}{\partial\cdot v^{\dot{2}}})=.\cdot\frac{\partial L}{\partial q^{\mathrm{i}}}$ , $t=1,$ $\ldots,$ $n$ .
,
$i$
. =G $(. \frac{\partial L}{\partial q^{i}}-\frac{\partial^{2}L}{\partial q^{j}\partial\dot{q}^{i}}\dot{q}^{j})$ : $i_{\backslash }j=1,$ $\ldots,$ $n$
. , $L$ , $G^{ij}$ .
$[ \dot{\sigma}^{j}]=[.\frac{\partial^{2}L}{\partial q^{i}\partial\dot{q}^{j}}]^{-1}$




DE(u, $e$ ) $\cdot$ ( $e_{1}$ , e2) $=\mathrm{D}_{1}(\mathrm{D}\underline{\eta}L(n, e)\cdot\epsilon)$ . $e_{1}+\mathrm{D}_{2}(\mathrm{D}_{2}L(u, e)\cdot e)$ . $e\mathit{2}-\mathrm{D}_{1}L(\cdot u, e)\cdot e_{1}$
. , $\wedge\cdot \mathrm{x}arrow E.$ , ,
$.\iota_{Fz}^{r}’(u, e)=(u, e, 1_{1}’(u, e), 1_{2}^{f}(u, e))$
. (1) $\Omega_{L}$ , (2) ,
$\mathrm{D}_{1}(\mathrm{D}_{2}L(u, e)\cdot 1_{1}^{r}(u, e))\cdot e_{1}-\mathrm{D}_{1}(\mathrm{D}_{-},L(u, e)\cdot e_{1})\cdot \mathrm{Y}_{1}(u, e)$
$+$ D2D$\sim$’ $L(u, e)\cdot 1_{1}^{\cdot}(u, e)\cdot e_{\vee}?-\mathrm{D}_{2}\mathrm{D}_{2}L(u, \epsilon)\cdot e_{1}\cdot\}$ e $(u, e)$ (5)
$=\mathrm{D}_{1}(\mathrm{D}_{2}L(u, e)\cdot e)\cdot e_{1}-\mathrm{D}_{1}L$(.u, $e$ ) $\cdot e_{1}+\mathrm{D}_{2}\mathrm{D}_{2}L(u,e)\cdot e$ .e2
. $\mathrm{D}_{2}\mathrm{D}_{2}L$(u, $e$ ) , \Omega , $e_{1}=0$ , $Y_{1}(\cdot u, \epsilon)=e$
, $\swarrow \mathrm{Y}_{E}’$ 2 . $X_{E}$ 2 , (5) , $e\mathrm{J}\in V$
,
$\mathrm{D}_{1}L(ll., e)\cdot e_{1}=\mathrm{D}_{1}(\mathrm{D}\underline,L(u, e)\cdot e_{1})\cdot e+\mathrm{D}_{2}\mathrm{D}_{2}L(u, e)\cdot e_{1}\cdot Y$2 $(u, e)$
. , $z\mathrm{Y}_{E}’$ ( $u$ (t), $v($t)) , $\dot{u}=\iota^{1},$ $\text{\"{u}}=\mathrm{Y}_{2}^{\cdot}(u, v)$ ,
$\mathrm{D}_{1}L(u, \mathit{7}J)$ . $e_{1}=\mathrm{D}_{1}$ (D2-L $(u,$ $\cdot\dot{u})\cdot e_{1}$ ) $\cdot\dot{u}+$ D$\underline{\eta}$D$\circarrow$L(u, $\dot{u}$ ) $\cdot e_{1}\cdot$ \"u
$= \frac{d}{dt}\mathrm{D}_{\underline{?}}L(\cdot u,\dot{u})\cdot\epsilon$ 1
.
3
, $Q$ $T^{*}Q$ ,
, . $T^{*}Q$ , ,
. , $P$ , , $P$
.
3.1. $P$ , 2 $\Omega$ : $TP\mathrm{x}TParrow \mathbb{R}$ , $(P, \Omega)$
.
3.2( ). $(P, \Omega)$ , $P$ ,
$\mathit{2}\in P$ . $(q^{1}, \ldots, q^{n},p_{1}\ldots.,p_{n})$ $\mathrm{A}$ .
$\Omega=\sum_{=1}^{n}dq^{:}\Lambda dp_{i}$
. , $\dim P=2n$ . .
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3.3. $(P_{!}\Omega)$ , $H$ : P\rightarrow \Gamma IP\leftarrow ,
$\Omega_{\approx}$ $(-\cdot \mathrm{Y}_{H}(\sim\sim.), \iota^{1})=\mathrm{d}H(\approx)\cdot\sqrt\iota’$ .
, $v\in T_{z}P$ , $-\mathrm{Y}_{H}^{r}$ : $Parrow TP$ ,
, . , , $\mathrm{i}x_{H}\Omega=\mathrm{d}H$ , $-\iota_{H}^{-}$ $\Omega=\mathrm{d}H$ . ,
$\Omega$ $\Omega^{\mathrm{b}}:.TParrow T^{*}.P$
$\Omega^{\mathrm{b}}$ (z)X$H(z)=\mathrm{d}H(z)$
. $P$ $\Omega$ , $\mathit{2}\in P$ , $\Omega_{z}^{\mathrm{b}}$ : $T_{t}Parrow T_{z}^{*}P$ ,
$H$ , $A\mathrm{X}\mathrm{i}_{H}$ .
3.4. $P$ $\sim’(t)$ , $arrow \mathrm{Y}^{\vee}$’ $H$ ,
$\frac{dz(t)}{dt}=i\mathrm{Y}_{H}’(z(t))$ (6)
.
, $T^{*}Q$ 1 $\Theta$
( 2 ) $\Omega$ . , $T^{*}Q$ 1 $\Theta$
, $\Omega$ .
3.5. $Q$ . $T^{*}Q$. 1 $\Theta$ : $T$(T‘ $Q$ ) $arrow \mathbb{R}$ ,
$\Theta_{\alpha}(\iota’)=\langle$ a, $T\pi_{Q}\cdot v\rangle$
. , $\alpha\in T^{*}Q,$ $\iota!\in T_{\alpha}(T‘ Q),$ $\pi q$ ; $T^{*}Qarrow Q$ , $T\pi q$ : $T(T^{*}Q)arrow TQ$
. . $\Omega$ : $T$ (T“ $Q^{\cdot}$) $\mathrm{x}T(T^{*}Q)arrow \mathrm{R}$. , $\Omega=-\mathrm{d}\Theta$ .
, $T^{*}Q$ 1 $\Theta$ $\Omega$ .
. $Q$ $\mathrm{t}^{r}$ , $V$ $U$ , $T^{*}Q$ $U\mathrm{x}\mathrm{t}’-*$
. $U\mathrm{x}V^{*}$ $\Omega$ , $(w, \alpha)\in U\mathrm{x}V^{*}$ ,
$\Omega$
(w, $\alpha$ ) $((u,\beta)$ , $(\cdot\iota\cdot, \gamma))=\langle^{\wedge}/, u\rangle-\langle\beta,v\rangle$ (7)
. , $(u, \beta),$ (v, $\gamma$ ) $\in \mathrm{I}^{\Gamma}\cross V$” . , 1 $\ominus$
$\Theta$
(w, $a$ ) $((u,\mathit{3})l)=\langle\alpha, u\rangle$
.
, , , $Q$ $T^{*}Q$ .
, $Q$ $q$ $(q^{1}, \ldots, q^{n})$ , $T_{q}^{*}Q$ $(d^{1}q, \ldots, dq^{n})$
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, $cx\in T_{q}^{*}Q$ , $a=p_{i}d$qi . , $z^{I}=$ ( $q^{i},p$j) $T^{*}Q$
. , $T^{*}Q$ $\Omega$ ,
$\Omega=dqi$ A $dp_{i}$ . , 1 , $\ominus=$ $dq\mathrm{i}$ , $\Omega=-\mathrm{d}\ominus$
.
$H$ : $T^{*}Qarrow \mathrm{P}_{\backslash }$ , $T^{*}Q$ , $\approx^{J}=(q^{:}$ ,p
( , $X_{H}(_{\overline{\sim}})=$ ( $q^{:},p$i, $\dot{q}^{i},\dot{p}j$ ) . , $(\grave{\delta}q^{i},\delta p_{\dot{f}})\in T_{\vee},T$*QI ,
$\mathrm{d}H(\approx)\cdot(\delta^{1}q_{!}.\delta p-)=\langle..\frac{\partial H}{\partial q^{*}}$. $,\delta q\rangle\dot{*}+\langle\tilde{\delta}.p-,$ $\frac{\partial H}{\partial p_{\mathrm{i}}}\rangle$ (8)
. , (7) , .
$\Omega$. $(-\mathrm{Y}_{H}(q^{i},p_{\dot{r}}),$ ( $\dot{\delta}q^{i},\tilde{\delta}$p$i$ ) $)=\langle\tilde{\delta}$pi, $\dot{q}^{:}$ } $-$ { $\dot{p}_{i},\dot{\delta}$q:}.
, $\delta qi,$ $\delta p_{i}$ } , (8) , .
$\frac{dqi}{dt}=.\frac{\partial H}{\partial p_{\overline{1}}}$ ,
$\frac{dp_{j}}{dt}=-\frac{\partial H}{\partial q^{j}}$ .
3.6. $\dot{4}\mathrm{Y}_{H}^{\cdot}$ $H$ . $z(t)$ $\in T^{*}Q$ $-\mathrm{Y}_{H}$ ,
$H$ (z(t)) .





$P$ , $\{$ , $\}$ : $\mathcal{F}$(P) $\mathrm{x}$
$\mathcal{F}(P)arrow \mathcal{F}(P)$ . , $\mathcal{F}(P)$ $P$ .
3.7. $(P, \Omega)$ . $P$ $F,G$ , $\{$ , $\}$ : $\mathcal{F}(P)\cross$
$\mathcal{F}(P)arrow \mathcal{F}(P)$ , $\mathit{2}\in P$
$\{F, G\}(\approx)=\Omega$(XF $(\approx),$ $\wedge\backslash _{G}^{r}(\approx)$ )
, ,
$\{F, G\}(z)=\mathrm{d}F(\approx)\cdot\wedge \mathrm{Y}_{G}(\approx)=-$dG(zl $.\cdot \mathrm{Y}_{F}(\underline{\sim})$ (9)
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. $\{$ , $\}$ , $F,$ $G,$ $H,$ $F_{1},$ $F_{\underline{l}}.,$ $G$1, $G_{\mathit{2}}.\in c\propto(P)$ ,
(i) $\{c_{1}F_{1}+c\underline’ F_{2}, G\}=c_{1}\{F_{1}, G\}+c_{\sim}’\{F." G\}$ ,
$\{F, c_{1}G_{1}+c\underline{"}G_{?}.\}=c_{1}\{F, G_{1}\}+c_{2}\{F, G_{\sim},\},$ $c_{1},$ $c_{\underline{?}}\in \mathrm{p}_{[searrow]}$ (bilineatity)
(ii) $\{F, G\}=-$ {G, $F$} (antisymmet$\Psi$)
(iii) $\{\{F, G\}_{\mathrm{J}}H\}+\{\{G, H\}, F\}+\{\{H, F\}, G\}=0$ (Jacobi identdy)
(iv) $\{FG, H\}=F\{G, H\}+G\{F, H\}=0$ ($Le.ibni_{\sim}^{f},s$ rule)
.
. $P$ $\sim’\sim I$ =(qi, $p_{i}$ ) , $\{$ , $\}$ , $P$ $F,$ $G$ ,
$\{F., G\}=\frac{\partial F}{\partial q^{*}}..\frac{\partial G}{\partial p_{i}}-\frac{\partial G}{\partial q^{*}}$. $\frac{\partial F}{\partial p_{\dot{l}}}$ ( $i|_{arrow\supset\mathrm{A}\backslash }^{-\prime}\check{\mathrm{t}}\mathrm{U}\mathrm{I}\grave{\mathrm{X}}_{-}$ )
. , .
$\{q^{i}, q^{j}\}=0_{:}$ $\{p_{\dot{2}},p_{j}\}=0$ , $\{q^{\dot{*}},p_{j}\}=\delta_{j}^{\mathrm{i}}$ .
3.8. $\{$ , $\}$ : $Parrow \mathbb{P}$. , 2 $E$ : $T^{*}P\mathrm{x}T^{*}Parrow \mathbb{R}$ ,
$B(\approx)(\mathrm{d}F(\approx), \mathrm{d}G(\approx))=\{F, G\}(\approx)$
. , $\mathrm{d}F$(z), $\mathrm{d}G(z)\in T_{-}^{*},P$ , $B$ . , $B$ ,
$B\#$ : $T^{*}Parrow TP$
$B(_{\sim}^{-})(\alpha_{z},\beta_{\wedge},)=\langle\alpha_{z}, B\#(z)(\beta_{\sim},)\rangle$
.
$H$ : $Parrow \mathrm{R}$ , $F:Parrow \mathrm{R}$ ,
$-\lambda_{H}’[F]=\{F, H\}$ (10)
$-\cdot \mathrm{Y}_{H}$ . $H$ . ,
$\dot{F}(z)=\mathrm{d}F$(z).-Y’$H(z)$ , (9) (10) ,
$\dot{F}=\{F, H\}$
3. , 3.8 .
$\{F, H\}(z)=B(_{\sim}\mathit{7}\rangle(\mathrm{d}F(z), \mathrm{d}H(z))=(\mathrm{d}F(z), B^{[}(z)(\mathrm{d}H(z))\rangle$ (11)
3 , $P$ $\phi_{1}$ , $\tau_{t}\mathrm{t}dF\wedge\vee\phi‘.$) $=- F\mathrm{r}H_{\mathrm{J}}’\cdot 0\phi_{\iota}\iota$’ .
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, (10) , , .
$X_{H}(z)=B^{\#}(z)\mathrm{d}H(_{\sim}^{\gamma})$ . (12)
$\sim\sim.I$ , $\{z^{IJ}, \sim.\}\sim(z)=B^{IJ}$ (\approx ) , $H$ $P$ $F$
$\{F, H\}(z)=B^{IJ}(z).\frac{\partial F}{\partial_{\sim}^{I}\sim}.\frac{\partial H}{\partial_{\wedge}^{J}\sim}$
.










$L$ : $TQarrow$ ]$\mathrm{R}$
. $L$ , $\mathrm{D}_{2}\mathrm{D}_{2}L(\cdot u, e)$ , $\mathrm{F}L$ : $TQarrow T^{*}Q$
. , $H$ , $T^{*}Q$ ,
$H=E\circ(\mathrm{F}L)^{-1}$
. , $E:TQarrow \mathrm{R}$ $L$ .
4.1. $X_{E}$ $X_{H}$ , $\mathrm{F}L$
,
$(\mathrm{F}L)^{*}(4\mathrm{Y}_{H}^{\vee})=\lambda_{E}^{\vee}\wedge$
. , $X_{B}$ $c(t)$ $\swarrow \mathrm{Y}_{H}^{\vee}$ $d(t)$ ,
$\mathrm{F}L(c(f))=d(t)$ $(\tau Q\mathrm{o}c)(t)=(\pi Q\circ d)(t)$
. , $\tau q$ : $TQarrow \mathrm{R}$. $\pi Q$ : $T^{*}Qarrow \mathrm{R}$ , $(\tau Q\circ c.)(t)$ $c(t)$
, $(\pi Q\mathrm{o}d)(t)$ $d(t)$ .
. $\iota’\in TQ$ $.W\in T_{v}(TQ)$ ,
$\Omega$ (FL(v))(T$v\mathrm{F}$L(XE(v)), $T_{v}\mathrm{F}$L $(w)$ ) $=((\mathrm{I}\mathrm{b}^{\mathrm{Y}}L)^{*}\Omega)(\mathrm{t}’)(_{\sim}\chi_{E}^{r}(\iota.), w)$
$=\Omega_{L}(v)(\lambda_{E}’(.v), w)$
$=\mathrm{d}E(v)\cdot.1L^{\cdot}$




. $\Omega$ $T_{v}^{\tau}$.FL: $TTQ-\Rightarrow TT^{*}Q$ ,
$T_{U}\mathrm{F}L(_{J}\mathrm{Y}_{E}^{-}(v))=X_{H}(\mathrm{F}L(v))$
. , $T\mathrm{F}L\circ z\mathrm{Y}_{B}’=_{d}\mathrm{x}_{H}^{\vee}\mathrm{o}\mathrm{F}L$ ,
$X_{E}=(\mathrm{F}L)_{z}^{*}\mathrm{Y}_{H}$ (13)
. $|l^{1}t$ X , $\varphi_{t}^{\wedge}$ $-\lambda_{E}$. , (13) ,
$\mathrm{F}$L $\mathrm{o}\varphi t=\psi_{t}\circ \mathrm{F}$L
. , $v=c(0)$ , $c(t)=\varphi_{t}$ (L’) ,
$\mathrm{F}L(c(t))=\cdot\psi_{t}(\mathrm{F}L(v)\dot{)}$
, # $t=0$ , $\mathrm{F}L(v)=\mathrm{F}L$ (c(0)) $\wedge\cdot \mathrm{Y}’$H . , $\varphi_{t}’(\mathrm{F}L(v.))=d$(t) ,
$(\pi_{Q}\mathrm{o}c)(t)=$ ( $\pi_{Q}\mathrm{o}\mathrm{F}$L $\mathrm{o}c$) $(t)=(\pi_{Q}\mathrm{o}d)(t)$
. , $\tau Q=\pi Q\mathrm{o}\mathrm{F}L$ .
$L$ -4 : $TQarrow 1\mathrm{B}_{\wedge}$ , $.K_{E}$ ,
$A(\cdot b.)=\langle$ $\Theta$L $(\iota’),$ $-\mathrm{Y}_{E}^{r}(\iota\cdot\cdot)\rangle$ , $v\in TQ$ (14)
. $Z$ , 2 ,
$\Theta_{L}$ $(\iota’),$ $X_{E}(\iota’)\rangle=\langle((\mathrm{F}L)^{\mathrm{r}}\Theta)(\iota’), X_{E}(v)\rangle$
$=\langle$ $\Theta$(FL(v)), $T_{v}\mathrm{F}L(\swarrow \mathrm{Y}_{B}(v))\rangle$
$=\langle \mathrm{F}$L $(\iota’),$ $T\pi Q^{\cdot}T_{v}\mathrm{F}L(XE(v))\rangle$
$=\langle$ $\mathrm{F}$L(v), $T_{v}(\pi Q\mathrm{o}\mathrm{F}L)(XE(v))\rangle$
$=\langle \mathrm{F}$L(v), $T_{vQ}\tau(\wedge\cdot \mathrm{Y}_{E}’(.v)))=\langle$FL(v), $\cdot\iota\cdot\rangle$ $=A(\iota.)$
. $L$ , $H$ : $T^{*}Qarrow \mathrm{R}$ $H=E\circ(\mathrm{F}L)^{-1}$ ,
$A\circ(\mathrm{F}L)^{-1}=(\mathrm{F}L)_{*}A=(\mathrm{F}L)_{*}(\langle\Theta_{L}, -\cdot \mathrm{Y}_{E}\rangle)=\langle$($\mathrm{F}$L). $\Theta_{L},$ $(\mathrm{F}L)_{*\sim}\mathrm{X}_{E}\rangle$ $=\langle\Theta, X_{H}’\rangle$
, $A\mathrm{o}(\mathrm{F}L)^{-1}=\langle$ $\Theta,$ $X$H $\rangle$ . , $G=\langle\Theta, -K_{H}\rangle$ $G$ :
$T^{*}Qarrow \mathrm{R}$ $H$ .




$\mathrm{F}H$ : $\prime T^{*}Qarrow TQ$ , $H$ $\mathrm{I}\backslash$
. $H$ , $\mathrm{D}_{2}\mathrm{D}_{2}H$ (u, $\alpha$ ) . $s\mapstoalpha+s\beta$( , $a(0)=\alpha,$ $\alpha’(0)=\beta$
$T$‘ $Q$ $a(s)$ .
4.3. (1) $H$ : $T^{*}Qarrow \mathbb{R}$ . $L$ : $TQarrow \mathrm{R}$
$E=H\circ(\mathrm{F}H)^{-1}$ , $-4=G\mathrm{o}(\mathrm{F}H)^{-1}$ , $L=A-E$
, $L$ , , $\mathrm{F}L=(\mathrm{F}H)^{-1}$ .
(2) , $L:TQarrow \mathrm{R}$ . , $H=E\circ(\mathrm{F}L)^{-1}$
, If , F(H=(F -I .
. (1) $H$ : $T^{*}Qarrow \mathrm{R}$ . , $Q$ $V$ , $\mathrm{L}^{\acute{t}}$
$\mathrm{t}^{r*}$ . , $V$ $U$ , $T^{*}Q$ $U\mathrm{x}\mathrm{t}^{J*}$. ,
$\alpha\in V^{*}$ , $H$ $G$ , ,
$G(u, \alpha)=\langle\alpha, \mathrm{D}_{2}H(u, \alpha)\rangle$
. , $A\langle$ u, $\mathrm{D}_{2}H(u, a))=(A\mathrm{o}\mathrm{F}H)(u, a)=G$( u, $a$ ) $=\langle$ $a,$ $\mathrm{D}$ 2 $H($u, $a)\rangle$ . .
$(L\mathrm{o}\mathrm{F}H)(u, \alpha)=L(u, \mathrm{D}_{\underline{\circ}}H(u, \alpha))=\langle\alpha, \mathrm{D}_{2}H(u, \alpha)\rangle-H(u, \alpha)$ (15)
. , $e=\mathrm{D}\underline,$ ( $\mathrm{D}_{-},H$ (u, $\alpha$)) $\cdot\beta$ , $e(s)=\mathrm{D}_{2}H$ (u, $a+s\beta$) $s=0$ $e(0)=\mathrm{D}_{2}H(\cdot u, a),$ $e’(0)=e$
$T_{q}Q$ . , $s=0$ $e(s)$ ,
$e’(0)=$ D2 $(\mathrm{D}_{\underline{9}}H(\cdot u, \alpha))$ .,$\theta=e$
. , (1\leftrightarrow ,
$\langle$ ($\mathrm{F}L\circ \mathrm{F}$H)(u, $\alpha$ ), $\epsilon\rangle$ $=\langle$ ($\mathrm{F}(L\circ \mathrm{F}$H) $(.u,$ $a\cdot$), $e\rangle$
$=\langle$FL( $u,\mathrm{D}_{2}H$ ( $u,$ $\alpha$)), $e\rangle$
$= \frac{d}{dt}|_{s=0}L(u, e(s))=\frac{d}{dt}|_{s=0}$ L $(\cdot u, \mathrm{D}_{2}H(u,\alpha+s\beta))$
$= \frac{d}{dt}|_{s=0}[\langle a+s\beta, \mathrm{D}_{2}H(u,\alpha+s\beta)\rangle-H(u, \alpha+s\beta)]$
$=\langle$$a$ ,D2($\mathrm{D}_{\sim},H$ ( $\cdot u,a$)). $\beta\rangle$ $=\langle\alpha, e\rangle$
. $\mathrm{D}_{2}\mathrm{D}_{2}H(u, a)$ , , $e\in V$ , $\mathrm{F}L\mathrm{o}\mathrm{F}H=\mathrm{i}\mathrm{d}$
. $\mathrm{F}H$ , $\mathrm{F}L=(\mathrm{F}H)^{-1}$ , $L$ . $H$
$G$ , $G=\langle$ $\Theta,$ $X$H $\rangle$ ,
$A=G\mathrm{o}(\mathrm{F}H)^{-1}=\langle\Theta,-\mathrm{Y}_{H}\rangle\circ \mathrm{F}$L
201
, $\dot{-}4$ $L$ . , $E=A-L$ $L$ / .
(2) , $L$ : $TQarrow \mathrm{R}$. . $\mathrm{I}\backslash$ $H$ : $T^{*}Qarrow \mathrm{J}\mathrm{R}$’ ,
$H=E\circ(\mathrm{F}L)^{-1}$ , , $\overline{x|}L$ , ,
( $H\circ \mathrm{F}$L) $(u, e)=H(u, \mathrm{D}\underline,L(u, e))$
$=A(u, e)-L(u, \epsilon)$ (16)
$=$D $\underline{\eta}$L(u, $e$ ) $\cdot e-L(u, e)$
. ( , $\alpha=\mathrm{D}_{2}$ ( $\mathrm{D}_{-},L($ u, $e).$) $\cdot f$ . , $f\in E$ , $\alpha(s)=\mathrm{D}_{2}L$ (.u, $e+sf$)
, $\alpha(0)=\mathrm{D}_{2}L$(u, $e$ ), $\alpha’(0)=\alpha$ $T_{q}^{*}Q$ , (16) ,
($a,$ ($\mathrm{F}H\mathrm{o}$ F.$L$ ) $(u, e)\rangle=\langle$ $a$ , $\mathrm{F}(H\circ \mathrm{F}$L)( $.u$ , $e$ ) $\rangle$
$=\langle$ $\alpha$ , $\mathrm{F}$H$(u,$ $\mathrm{D}_{2}L(u,$ $e))\rangle$
$= \frac{d}{ds}|_{s=0}$H($u,.a$ (s))
$= \frac{d}{ds}|_{s=0}$H$(u, \mathrm{D}_{2}L(u, e+sf))$
$= \frac{d}{ds}|_{s=0}[\langle \mathrm{D}_{\underline{9}}L(u, e+sf).e+sf\rangle-L.(\cdot u.\epsilon+sf)]$
$=\langle$D2(D2L(u, $e$)) $\cdot f,$ $e\rangle$ $=\langle\alpha, e\rangle$
. , $\mathrm{D}_{2}\mathrm{D}_{2}L$ , $\mathrm{v}_{\mathrm{L}H\mathrm{o}\mathrm{F}L}=\mathrm{i}\mathrm{d}$ . , $\mathrm{J}\Gamma pL$ 1 ,
$\mathrm{F}H=(\mathrm{F}L)^{-1}$ , 4 $H$ : $T^{*}Qarrow \mathrm{R}$ .
, $L$ : $TQarrow \mathbb{R}$ $\nearrow\backslash$ $H$ : $T^{*}Qarrow \mathrm{I}\mathrm{R}$
, 1 . , $L$ ,
$H=E\circ(\mathrm{F}L)^{-1}=(A-L)\mathrm{o}(\mathrm{F}L)^{-1}=G-L\circ|\mathrm{I}H$










$H’(=H)$ . , $L$





, Geometric Mechanics , $J\backslash$
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. , $TQ$ ( )
$T^{*}Q$ ( ) ,
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